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ABSTRACT
Lightweight Concrete or Foamed Concrete is developed as a new technology in 
building construction. It is developed to replace the conventional concrete in order to 
reduce the density of concrete with a practical range of density 250 -  1800 kg/m3. 
As conventional concrete the materials used are cement, sand, aggregate and water 
so does the foamed concrete are also used the same material. However, the coarse 
aggregate used in the conventional concrete is replaced with the foaming agent. The 
foaming agent acts as to reduce the weight of concrete. Therefore, foamed concrete 
is flowable and self-compacting which it may reduce the machinery usage and save 
in manpower. Two types of foaming agent used in this study are protein based as 
surfactant and synthetic based. This study is conducted to analyse the effect of 
surfactant to the compressive strength and indirect tensile strength of foamed 
concrete and to get the optimum percentage of surfactant when the density and 
cement-sand ratio are differ for compressive and indirect tensile test. The density of 
foamed concrete are tested in the range of 1200 kg/m3 -  1400 kg/m3 with the 
cement-sand ratio 1:1, 1:2 and 1:3. The surfactant added in the foaming agent with 
increment of 20% from 0% to 60% in each condition. Based on the result obtained 
from the laboratory testing, the strength for both compressive and indirect tensile 
test was reduced when the surfactant percentage increased. The strength for both 
tests increased when no surfactant added in the foaming agent especially for 1:1 
cement-sand ratio. This is because the materials were having good bond to each 
other. In addition, the strength was increased when the density is increased. As a 
conclusion, it was suggested that the surfactant based should be change to the latest 
surfactant in market today.
viii
TABLE OF CONTENTS
CONTENT PAGE
A ckn o w led g em en t i
Table o f  C o n ten ts ii
L is t o f  F ig u re s V
L is t o f  Tables vii
A b s tra c t v iii
EO INTRODUCTION
1.1 Background 1
1.2 Problem statement 2
1.3 Objectives 3
1.4 Scope of study 3
1.5 Significant of study 4
2.0 LITERATURE REVIEW
2.1 Background 5
2.2 History of foamed concrete 6
2.3 Materials in foamed concrete 6
2.3.1 Fine aggregate (sand) 7
2.3.2 Cement 9
2.3.3 Water 9
2.3.4 Foaming agent 10
2.3.5 Types of foam 13
2.4 Strength testing 14
2.4.1 Compressive strength 14
2.4.2 Indirect tensile strength test 16
2.5 Properties of foamed concrete
2.5.1 Weight reduction 17
2.5.2 Thermal insulation 18
2.5.3 Fire rating 19
11
